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N 1898, Tigersted and Bergman injected the autologous kidney extract intravenousely into the rabbit, and showed a pressor effect . They called this pressor factor renin. It was shown later that renin was an enzyme and produced active substance, angiotensin, when incubated with angiotensinogen, the substrate in plasma. In mammals, renin is located at the granules of juxtaglomerular cells in the kidney.
Renin like activity has been found in nonmammailan kidneys of avians , reptiles, amphibians, and teleosts, and renin like activity has also been found in extrarenal organs such as the mouse submaxillary gland, rabbit uterus and the teleostean Stannius body. These renin like activities were proteolytic and produced angiotensin like pressor substances. These results have been summarized in the previous reviews.1),2) of renin is the native form stored in the kidney and that it is converted by an enzyme or an agent requiring sulfhydryl groups to the circulating form (so-called renin) when it is secreted into blood.
Comparative aspects on angiotensins: Angiotensin I is a decapeptide directly produced from angiotensinogen in plasma, when renin splits it. In the hog,1) human,9) rat,10) and dog,11) which was confirmed recently, angiotensin I's are Asp1-Ile5-His9-decapeptide. The native angiotensin of a species has been defined as a naturally occurring form in vivo, or as a product resulting from the action of homologous angiotensinogen in vitro.) The same angiotensin is produced as an incubation product of horse plasma with hog renin13) which has been called equine angiotensin I. Asp1-Val5-His9-angio tensin I is formed when rabbit renin acts on ox serum which has been called bovine angiotensin I.13) Angiotensins of nonmammalian and extrarenal origins were differentiated by SE-Sephadex column chromatography, by oxytocic to pressor activity (O: P ratio), and by enzymatic degradation.14) The preparation of crude angiotensin-like substances was carried out according to the method of Boucher et al. 15 ) The active substances of rats, rabbits and mice of renal origin were eluted as a single peak and were chromatographically identical with Asp1-Ile5-His9-angio tensin I. The active principles produced by mouse submaxillary gland and rabbit uterus were also similar to Asp1-Ile5-His9-angiotensin I. In addition, 1 to 3 minor peaks were observed in the chromatogram.
In the fowl, the substance of renal origin was eluted in a single band faster than Asp1-Ile5-His9-angiotensin I, suggesting greater acidity. The substance produced by snake kidney was eluted at position similar to Asp1-Ile5-His9-angiotensin I. The position of the main peak of the substance from the kidney of frog (Rana catesbeiana) was similar to that of snake angiotensin. In these amphibians a minor additional peak was seen at more basic sites. In fishes, the activity was clearly separated into 2 peaks. The goosefish angiotensin was an extremely basic substance ever recognized in the vertebrates. One of the active substances produced by the corpuscles of Stannius in the carp was eluted at about the same position as the goosefish material. It has been suggested that angiotensin-like substances produced by the CS tissue are structurally different from those of renal origin in the carp14) and the Japanese goosefish. 18) It has been reported that angiotensin II is oxytocic but angiotensin I is less than 10% as active as angiotensin II, because the uteri lack the converting enzyme. The ratios of oxytocic to pressor activities of the active substances were variable . The substance produced by fowl kidney showed lower oxytocic activity. The substance of snake had stronger oxygtocic activity. In frog or fishes, the ratio of oxytocic to pressor activities ranged from 3 to 470. The first and second peaks of seebass had the strongest oxytocic activity. Goosefish material showed relatively The structures of angiotensins ever elucidated by sequential analysis are summarized in Table II . Valine at position 5 is the same as so-called bovine angiotensin and may be dominant in non-mammalian species over isoleucine in mammals. Fowl and snake kidney angiotensins are especially unique in that they contain amino acid replacement in ninth position, which invites studies on the fowl and snake converting enzymes which may have a different specificity from that in mammals. However, presence of converting enzyme or the active form of angiotensin, I or II, is unknown in these animals. Watanabe et al reported the presence of converting enzyme system in the fowl plasma. 19) In addition, sequential study of angiotensin on molecular basis has pointed out the necessity of employing the homologous angiotensin (native form) for further comparative studies of renin-angiotensin system in the physiological fields.
Specific pressor activities of angiotensins: Some of angiotensins have been synthesized chemically, and specific pressor activities were determined by a 4 point assay in rats against various synthetic angiotensins.20) The activities were influenced to various degrees by other angiotensins used as the standard. Specific pressor activities of various angiotensins were also obtained from the dose-blood pressure-response (DR) curves, using a single angiotensin sample per assay rat.20) Comparison of the 2 values showed that 2 angiotensins interacted in the 4 point assay, yielding a potentiation factor of 0.465-1.373. Therefore, specific pressor activity from DR cruve is more reliable, because 2 angiotensins are not able to interact.
Potency ratios on a molar basis of angiotensins against Asp1-Ile5-angiotensin II were shown in Table III . The values are expressed as ratios to the activity of Asp1-Ile5-angiotensin II becacuse it is the common active form of mammalian angiotensin. It has been believed that Asp1-Val5-angiotensin II has the same pressor activity as Asp1-Ile5-angiotensin II, but it was found that the former was twice as active as the latter. Higher activity is probably due to relative resistance to angiotensinases. Potency ratio of Asp1-Ile5-angiotensin I to II was 0.763 on a molar basis , while that of Asp 1-Val5-angiotensin I to II was 0.448. This may indicate that conversion of Asp1-Val5-angiotensin I is slower than that of Asp1-Ile5-angiotensin I . Potency ratio of Asp1-Val5-Ser9-angiotensin I (fowl angiotensin decapeptide) was 1.389 on a molar basis in the rat, and this ratio was higher than that of any mam- 
